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Abstract. The present study deals with identification of causal factors and challenges in 
diffusion of solar water heating systems, particularly in the region of Surabaya, Indonesia. The 
study was carried out by surveying the residents and asking for their views as well as 
suggestions for the implementation. The study is intended to spread some awareness which 
will contribute to interest in solar water heating. It was found that the cost and awareness are 
the main issues in confining the utilization of SWH in Surabaya. 
1.  Introduction 
Indonesia has had 7% increase in the demand for electricity in the last few years of which about 87% 
is from fossil fuels  [1], [2]. As the reserves of fossil fuels are rapidly decreasing the electricity and 
fuel prices are increasing at an alarming rate. If no reduction occurs this will continue to grow at 
higher rates leading to scarcity and continuous increase in energy prices. Although the electricity tariff 
has increased by 15% just last year another 15% is predicted for 2020  therefore action should be taken 
to reduce the consumption of oil and gas [3]. Using alternate energy such as renewables as well as 
increasing their energy efficiency is vital for future generations.  
Electricity being the most popular energy carrier is used in many household applications such as 
water heating, air conditioning, refrigeration, and lighting. Large amounts of Indonesia’s scarce capital 
are invested in the generation, transmission, and distribution of electricity. As a large quantity of the 
consumption is going to household appliances the use of these is an important factor in energy 
consumption [4], [5]. To properly manage the energy demand action should be taken in the 
replacement of large electricity consuming appliances with ones that use renewable resources. Solar 
water heating (SWH) can be considered a realistic alternative especially in a tropical climate like in 
Indonesia.
Surabaya, Indonesia’s climate seems to be very suitable for solar water heaters but they are not 
being utilized. There is economic, social, and envirmental benifits that will accreu from using solar 
water heating as aposed to conventional water heating methods. With all these benifits, why are 
Surabaya residents still using conventional water heaters?
Solar water heating or heating water using solar energy utilizes natural sources of energy that do 
not run out. Using renewable energy in the domestic sector will not only saves monthly energy bills 
but also reduce an individuals dependance on fossil fuels. As the demand of oil and natural gas has 
increased each year in Surabaya,  residents can not continue their current consumption trends until 
their resources are exploited.  
There are many environmental benefits as well when commpared with convential hot water heaters 
(HWH) using electricity or gas which has a limited supply [6]. The conventional energy being used in 
the domestic sector for water heating can be significantly reduced by wide spread utilization of SWHs. 
Switching one electric HWH to a SWH can potentially reduce carbon emission by an average of 2.5-
3.0 tonnes per year [7].  
The present study deals with identification of causal factors and challenges in diffusion of solar 
water heating systems in the region. To assess the challenges in diffusion of SWH systems residents 
were questioned for their views as well as suggestions for the implementation. Also this research is 
intended to spread some awareness which will contribute to interest in solar water heating amongst 
Surabaya residents. 
2.  Methods 
Surveys were conducted for residents living in the city of Surabaya, Indonesia to assess the public 
perception. The surveys were designed to investigate various water heating practices and to make a 
preliminary assessment of the willingness of the potential users to adopt solar water heating systems to 
meet their hot water demand. The questions were dealed with the following issues: 
x Desire in solar water heating 
x Desire to use solar water heating 
x Problem with solar water heating system 
x Sugestions to implement solar water heating 
x Concerns with solar water heating 
A number of methods were used for survey distribution. A website was created and links were sent 
through email. In addition a Facebook page was created with links also distributed. Besides, flyers 
were made with take away links to the website and posted at various locations. All these methods were 
used because of translation issues from Indonesian to English. The surveys were in Bahasa 
(Indonesian language) along with the answers, and the results can easily be tabulated. About 200 
respondents replied and answered the questionare.  
3.  Results and discussions 
Residents were surveyed regarding interest and desire to use solar water heating. Figure 1 shows the 
results interest and desire for using SWH. Regardless whether or not they currently used water heating 
82% or surveyees were interested. Not only were they interested in learning more about the benefits of  
SWH the vast majority desires to use one. This can only lead to the question of: Why is solar water 
heating not being utilized? Although the answer to this question varies widely amongst consumers the 
most common answers are shown in Figure 2. The results were categorized into five groups shown 
below. The questionnaire allowed surveyees to select multiple answers ranking which they thought 
was more important. The most common first answer was low awareness followed by high cost. The 
most common second answer was high cost and this was most commonly select after selecting low 
awareness as the first choice. Many surveyees whom did not use water heating commented that there 
was little demand. Stating that with the tap water here running between 27 and 28oC there is little need 
for water heating. Although showering with warm water can be generally thought to be more relaxing 
and comfortable for some others see it as unnecessary. Lack of support for installation and 
maintenance and no roof space were the least selected reasons why the lack of SWH utilization in 
Surabaya. Although Surabaya is a large city population wise the majority of individual homes do not 
share roofs leaving adequate space for the installation of SWH.  
Residents were also asked about suggestions on how to implement SWH in Surabaya and many 
results were obtained (see Figure 3). The results are categorized into the five most common answers 
and the weight or percentage is the amount of people whom answered one of these in comparison with 
the other four possible answers. In other word all other answers that did not fall into these five 
categories were omitted from the percentages. The majority of the answers related to different ways of 
spreading information to educate potential users on benefits of SWH. Some of the suggestions 
included holding  
Figure 1. Interest in and desire to use SWH
Figure 2. Problems with SWH utilization in Surabaya 
a seminar and advertising with billboards. The next most common suggestion was locate a more 
financially feasible price as this is not available right now in Surabaya. As of now the potential to 
install a local SWH only caters to the upper class.  Several people suggested that SWHs should cater 
to public places such as hospitals which were the most common one. Other suggestions included 
increasing the technology so that the collector could provide multiple services such as air conditioning 
along with water heating.  
Figure 3. Survey results for SWH implementation suggestions  
Figure 4. Survey results for SWH concerns 
The existing DHW users were asked about any concerns with water heating. About 38% of 
surveyees replied that it was not necessary , as seen in Figure 4. Other concerns were of the overnight 
performance of the system. As the majority of showers were found to be taken in the morning 
according to the survey results the overnight losses were a concern. Other concerns were the supply of 
replacement parts and the availability of support for maintenance of the system. As only two local 
suppliers were found in Surabaya whom both import their supply from other countries replacement 
parts could be quite costly. Many have stated that providing hot water to residents is not a great 
concern when compared with poverty issues in Indonesia.  
The survey results showed that cost and awareness are the main issues in confining the utilization 
of SWH in Surabaya. Although these are separate issues they tend to have a direct correlation. If more 
people were aware there will be more potential buyers which will increase the demand or market for 
suppliers and costs tend to be driven down by competition. An upgrading of advertising campaigns, 
focusing on quality of life, energy-saving and environmental aspects, and funded by a combination of 
national and international sources could be good idea to help wide spread a financial feasible 
technology. 
From a simple calculation it was found that a family of 5 in Surabaya can save over 3500 kWh a 
year if they use SWH instead of gas or electricity. As for Indonesia (with th epopulation of about 155 
million), if those 33 million people did switch from conventional based WH to SWH that could 
potentially save 23.1 TWh/yr which constitutes to nearly 20% of Indonesia’s total electricity 
consumption. Also it could potentially save 16.5 million tons of CO2 emissions resulting from energy 
consumption assuming 2.5 tones/yr are saved with each family of 5[7]. That being so if 15% of the 
population of Surabaya switched from conventional to solar that would be over 580 MWh of saved 
energy potentially reducing carbon emissions by 2.8 million tones.  
4.  Conculssions 
According to the survey results, cost and awareness are the main issues in confining the utilization of 
SWH in Surabaya. Although these are separate issues they tend to have a direct correlation. If more 
people were aware there will be more potential buyers which will increase the demand or market for 
suppliers and costs tend to be driven down by competition. According to this study a family of 5 in 
Surabaya can save over 3500 kWh a year  from using SWH intead of  using gas or electricity. As for 
Indonesia the switch from conventional based WH to SWH that could potentially save 23.1 TWh/yr 
which constitutes to nearly 20% of Indonesia’s total electricity consumption. Also it could potentially 
save 16.5 million tons of CO2 emissions resulting from energy consumption assuming 2.5 tones/yr are 
saved.
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